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means of main axes transformation 


PPRIODICAL: xefevativnyy zhurnal. Avtomatika i radioelektronika, 
no. 5, 1962, abstract 5-7-38 b (Hochfrequenztechn. und 
Blektroakust., 1961, v. 70, no~ 3, 92=99) 

ram 


TexT: The purpose of the work is to investigate whether methods 
used in the analysis of symmetrical multipole networks are applica- 
ble in the calculation of asymmetrical multi-pole“eircuits. The me- 
thods of matrix calculus are used in the study. The limits of appli- 
cation methods, used for symmetrical multi-pole networks, to asymme- 
trical multi-pole networks are shown. In the analysis of multi-pole X 
networks, symmetrical with respect to a certain plant, wide use is 
made of the method or connecting in-phase or in-antiphase sources to 
the network inputs, symmetrical in relation to the network symmetry 
plane. A situation then arises inthe symmetry plane which is equi- 
ey eis short-circuit or open circuit. The possibility of ap- 
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plying thig method to asyrmetrical multi-pole networks is conside- 
red; multisdirectional systems of wide-band weveguide circuitry are 
an example of asymmetrical multi-pole networks. The mathenaticel 
analysis ‘4 pased on the matrix theory of multi-pole sys wens. Vari- 
ous types af eonnections between transmission lines are classivied 
as parallel - parallel, cascade - cascade, cascade - parallel ang W/ 
parallel ~teakcade. It is assumed that the transmission lines have 
the same propaga tt oe ecnstants and are non-dissipative. Cascad2 - 
cascade connec jon is described by a resistance matrix, parallel - 
parallel connection - by 4 conductance matrix, and cescade - paral- 
lei (or parallel - cascade) connection - by the hybrid matrix: 


i 

7 of U i 

‘ 4 es (4) a . 

i 2 2 

Conduc tance ‘or resis tance matrices of four-pole networks are of the 

type: 
POY te | je db |, ; 
[tf | ; jb je | 
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ja b 
PS a | aul 


Transmission lines are also described by line matrices. Transforma- 
tion with respect to main axes is based on covrdinate transforma~ 
tion of the linear vector function 


/nf = [Af /x/ 
of such a type that _ . 
[xf = [If /x/ 
/y/ = /1/ /¥/ W 


where I is an arbitrary non-singular matrix. At the same time 


/y/ = /(1f7' /s/ /V/ [/- 


Analysis performed on this basis shows that transtormation with re- 
spect to main axes (transformation with respect to diagonals) can be 
applied to systems with quantitative asymmetry (e.g. parallel - pa- 
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rallel or cascade -cascade connection of lines with differen’ wave 
impedances) and with qualitative asymmetry (e.g. cascade — parallel 
connection). This transformation can be applied either to the 
parallel - parallel or to cascade - parallel connection, but not to 
both types of connection at the same time. Besides, in the case of 
the quantitative asymzetry, wasic parameters of lines involved must 
be identical. In spite of these limitations, the method of main axes 
«ransformation used in symmetrical networks can be successfully ap- 
plied in a number of cases (directional waveguice connections among 
them). The application of the method is illustrated on the example 
of an asymmetrical 8-pole waveguide system. 8 references: (Inst. 
flr Hochfrequenztechnik und Elektronenrdéhren der TH Dresden, GDR) 
(Institute for High Frequency Engineering and Electron Tubes, Dres- 
den Technical University, East Germany ). [Abstractor's note;:Comple- 
te translation]. 
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Abe Jour: Ref Zuur - Fizika, No 6, 1959, 12173 
Author : Nowak, W., Tietz, T. 
oo eneill 
Inst : University, Lodz, Poland 
Title : Simplification of the Sommerfeld Method of Polynomials. 


Orig Pub : Ana. Physik, 1958, 1, No 4-5, 296-298. 


Abstract : The Sommerfeld method for determining, the eivenvalues 
of the Schroedinger equation 4s based on representing 
the equation in the form R= yf ,, where y insures the sat- 
isfaction of the boundary conditions R( 2) = R(0) = 0- 
The function f, is represented vy & power series and the 
eicenvalues are found froma the condition of cutoff of 
this series. The author considers whea the equation for 
f; 1s in the forn 
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COUNTRY : Poland B-9 

CATEGOR : 

ABS. JOUR. : RZXhin., xo. 14 1959, W056 48828 
-| AUTHOR Krause, A. and Nowak, Ze 


INST. s Not given 

TITLE » On the Effect of the Carrier and of the Promoter 
Concentration on the Catalytic Hutatioa ofa 
Complex Multicomponent Catalyst 

ORIG. PUB. : Rocuniki Chea, 42, No 3, 675-678 (1958) 


ABSTRACT ¢ ‘he authors have investigated the activity of 

three-component catalysts ootained by nixing 
three solutions containing Cu(2+), Co(2+), and 
[Fa(GN), I*~ in concentrations of 1 mg/ml, in 
tae decomposition of #,0,;. It is shoen that 
maximum activity is obtained by the combination 
cu(2+) + Co(2+) + ([FetCN), }*" and that ainimum 
activity is obtained with the combination 
{Fe(CN), }* + Cul2+) + Co(2+). hen these ions 
are precipitated on a ca(OH), carrier, the 
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TITLE: Method of determining refractometricall 
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PERIODICAL: Referativnyy zhurnal. Khimiya, no. 24 (11), 1962, 626, 
abstract 24P21 (Polimery, tworzywa wielkoozesteczkowa, V- 6 
no. 12, 1961, 403 - 405 [Pol.; summaries in Eng. and aused 


TEXT: A method was developed for the refractometric determination of the 
dry residue in melamine resins used for producing molding powders and in 


formaldehyde resins (40 and 60 % concentration) used_as glues. A 
he dry residue and n Op of the resin. 


urea- 
linear dependence was found between t 
The dry residue was determined gravimetrically (4 hra at 105 + 4°C) and 

compared with the percentage of dry residue determined by an Abbé refracto- 


meter (with a double scale indicating both the dry residue suitable for 
food products and noo ). Based on experiments, the authors recommend two 
ways of determining the dry sesidues (1) Determination of noo of the 
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‘TOPIC TAGE: -phell stability, shell structure stability, shell structure, circular | 
cylindricsl sheil, reinforced circular cylindrical shell, upper critical pressure, 
lower critical pressure, Ritz Timoshenko energy method 


5 
ABSTRACT: This article is a generalization of a study published by the author in ; 
‘another issue of this journal (Zo. 3, 1964). The stability of a thin-wall circular 
| cylindricel closed zhell of small rise reinforced by a dense netvor: of evenly ! 
spaced longitudinal and circumferential elastic ribs 1s analyzed from the staendpokt. 7s 
a? the lineax and nonlinear theories. It {s assured that the shell is subjected to _” 
“he aetion af mifor extemal vreseure. It ia also assumed, in contrast to 
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ieads to the conclusion that 1) a short circular cylindrical shell with ribs loses {*: 
, stability at a substentially higher upper critical pressure than a shell without ribs | . 
he ‘having the seme geometric and elastic parameters, 2) the number of circunferential [es eu 
[ | fall weves generated at a general loss of stability is markedly lower for a short ....- 
ahell with riba than for one without ribs, and 3) for the short shell with ribe the: ©. 
‘lower eritieal pressure ie equal to the upper critical presoure {the same as fora. - 
 'ghell with clamped edges but without ribs), so that the so-called "instability zone"! coat | 
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(STAPHYLOCOCCUS pharaacol. ) 
(ASTIBLOTICS pharmacol. ) 
(PYODERMA microbiol. ) 
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BURDA, Adam; FREZER, Olga; NOWAK, Zdzislaw 
Modern methods for the treatment of psoriasis. Przezl.ders., 
Warez. n0o.3:289-299 Ky-Je 159. 


1. 2 Wliniki Dermatologicznej A.M. w Poznanin, Kierownix: prof. 
ur, A. Straszynski. 


(PSORIASIS ther.) 
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NOWAK, Zdzislaw 
Griseofulvin in the treatment of dermatomycoses according to materia: 
of the Dermatological Clinic of the Academy of Medicine in Poznan. 
Przegl. derm. 493243-246 '62. 


& 
1. Z Kliniki Dermatologicaznej AM w Poznaniu Kierownik: prof. dr 
A. Straszynski. 
(GRISEOFULVIN) 
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KROL, Wladyslaw; BIC2, Natalia; NOWICKI, Zdzislaw 


A case of pulselesa disease caused by collagenosis. Pol. tyg. 
lek. 20 noel3t4799480 29 Mr 965 
1, 2 I Kliniki Chorob Wewetrznych Akademii Medycznej w Krakowie 


(Kierowniks prof. dr. Leon Tochowiez) i 2 Zakladu Histologii 
Akademii Medycznej w Krakowle (Kierownik: prof. dr. Jadwiga 


Ackermann). 
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NOWAK, Zofia, mer 


Is there real need for workday nurseries? 
7 no.l:21-26 Ja '65. 


Praca zahesp arol 
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ROSLAWSET, Adam; MIKLASZEWICZ, Michal; wOWAK, Zofie 


Certain functional {investigations of the connective tissue aad 
of the blood yeasels of the skin in rheumatoid arthritis. Polski 


tygod. lek. 11 no.1%:601-604 2 Apr 56. 


1, ZI KLiniki Chorob. Wawn. AM we Wroclawiu; kier. prof. adr. 
Zofia Czezoska, Wroclaw, Poniatowskiego 9 I Klin. Chor. Wewn. 
(ARTHRITIS, RHEUMATOID, pathology, 
skin connective tissue & blood vessels (Pol)) 


(SKIN, in various diseases, 
rheum. arthritis, connective tissue & vasc. changes (Pol)) 
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1. Gentral Mining Institute, Katowice. | 
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SRED ; NOWAK, 2yefryd, 
inz.; MIELECKI, Tadeusz, doc. dr inz.; IOWAK, 
ieee nee ROMANCZYK, Emanuel, mgr inz.; TOBICZYK, Andrzej, Mer ~tna. ; 


GAS, Bogdan, mgr inz. 


Industrial experiment of applying starch floceulation as performed 


in the processing plant of the Knurow mine. 


113-117 Ap '65. 


1. Separator Designing Office, Katowice (for Sredniawa). 


Wiadom gorn 16 no.4: 


2. Central 


Mining Institute, Katowice (for Mielecki, Nowak, Romanezyk, Tobiczyk). 


3, Knurow mine (for Gas). 
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EWICZ, Julien 
KOZLOWSKI, Cusalaw; NowaK, Zyefryds weg IsZIN, Irena; WADZIAKI ; 
ie ating anthracite coal from coking 


witability of se : Ji-ag '62. 
acne ane the Victoria minb. Koks 7 n0.4:133-139 a 


for Kozlowski and Nowak) 
1, Glowny Instytut Gornictwa, Krakow, tf gabrze (for Kasissyn and 


9. Instytut Chemicanej Przero 
Nadziakiowigs). 
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KOZLOWSKI, Czeslaw; AMBROZY, Jerzy; LASKOWSKI , Tadeusz; LACH, Ryszard; 
\NOWAK, Zyefryd; WINNICKI, Jerzy 
= 


Evaluation of the exploitation profitability of coal depos-ts. 
Przegl gorn.18 no.62347-354 Je "62, 


1. Komisja Przerobki Mechanicmej i Wykorzystania Hald, Rada Technicano- 
Ekonomiczna, Ministe rstwo Gornictwa i Energetyki, Warszawa 
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LABENDZINSKI, Franciszek; NOWAK-RESZELOWA, lrene 
LT EE TAS 
Posttransfusional cerebral complications in various blood diseases. 
Polskie arch. med. wewn. 26 no.12:1815-1817 1956. 


1. 2 IIE Kliniki Yhorod Wewnetrenych A.M. w Posnaniu 
Kierownik: prof. dr. med. F. Labendzinski. Poznan, ul. 
Mickiewicza 22. 

(BIOOD TRANSFUSION, compl. Se: 
cerebral henorrh., in myelocytic leukemia & 
pernicious anenia (Pol) ) 

(LEUKEMIA, MYELOCYTIC, compl. 
cerebral hemorrh. after blood transfusion (Pol)) 

(ANEMIA, PERNICIOUS, compl. 
sane) 

(CEREBRAL HEMORRHAGE, etiol. & pathogen. 
plood transfusion in myelocytic leukemia & pernicious 
anemia (Pol)) 
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NOWAK-RESZEL, Irena; PRZYBYL, Leazek 
Pn ae earn 


Case of cancer of the pancreas tail with metastasis to heart. Polski 
tygod, lek. 13 no.24:920-921 16 June 58. 


1. Z LIX Klinik’ Chorob Wewnetrsnych Akademii Medycenej w Posnaniu: 
Kierownik: vrof, dr Fr. Iabendzinski, Adres: Poznan, ul. Szkolna 8/12. 
YII Flin, Chor. Wewn. A. KM. 
(PANCREAS, neoplasms 
metartases to heart, case report (Pol)) 
(HEART, neoplasma 
metastatic from pancreas tail, case report (Pol)) 
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WOWAK-RESZEL, Irena (Poznan, ul. Marezalkowske 20.) 


Pregiancy of tone and bone marrow changes in mlignant granuloma, 
Polskie arch, ned. wewn. 29 N0.2:253~256 1959. 


1, Z III Klini::i Chorob Wewnetrznych A. M. w Poznaniu Kierownik: 
prof. dr med, F. Tabendzinski. 
(HODGKIN'S DISZASZ, pathol, 
: tone & bone marrow (Pol)) 
| (BOHR AND BONMS, pathol. 
| in Hodgkin's dis (Pci)) 
(BONE MARROW, pathol. 


same) 
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ROWAK~-RESZEL, Irena; STASINSKI, Tadeusz 
fn ee 


Blectro- and ballistocardiographic victure and behavior of 
electrolytes in atherosclerosis of the coronary vessels. Polakie 
arch med.wewn. 30 no.7:1013-1017 ‘60. 


le Z ILI Kliniki Chorob Wewnetranych A.M. w Poznaniu Kierownik 
Kliniki: prof. dr med. F.Labendzinski 

(COROHARY DISEASE diag) 

(ELECTROCARD I 0GRAPHY ) 

(BALLISTOCARD LOGRAPHY) 

(ELECTROLYTES blood) 
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NOWAKOWA, A. 


NOWAKOWA, A Food poisoning from products of vegetable origin. p. 16. 


Vol. 11, no. 9, Sept. 1956 
PREMYSL GASTRONOMICZNY 
TECHNOLOGY 

Warsaw, Poland 


So, East Accession Yol. 6, no. 2, Feb., 1957 
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HOWAKOWA, Halina, Sxcsecin, ul. W.Pole 3 


Use of a method of improved adhesion of full prosthesis by quick 
polimerizing masses ani by fitting of impresaions by Behn's method 
with the Gets mags. Czas. stomat. 7 no.10:388=393 Oct 5%. 


1. Z Zakladu protetyki stomatol. A.M. w Seczecinie. Kierownik doc. 
dr. A.Kulikowski 
(DENTAL PROSTHESIS, FULL 
fitting by improved adhesion & use of quick poliserising 
mass) 
(DENTAL MATERIALS 
impression material by Getz & quick polimerising nasses) 
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NOWAKOWA, Krystyna; KOWALCZYKOWA, Janina; ALEKSANDROWICZ, Julian; 
~~ "AT CRT, Kazimierz 


On difficulties in the differential diagnosis of sympathoblastoma from 
tumors of the hematopoietic system. Fol. arch. med. wewnet. 32 no.2: 
237-247 ‘62. 

1. Z Zakladu Anatowti Patologicsnej AM w Krekowie Kierownik: prof. dr 
med. J. Kewalcsykowa 1 III Kliniki Chorob Wawnetrenych AM w Krakowle 
Kierownik: prof. dr med. J. Aleksandrowies. 


(NEUROBLASTOMA diag) | (HEMATOPOIETIC SYSTEM neop)) 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237610016-4" 


persian : 


Wired: a 


: eee ECE REEESSE: 07/13/2001 CIA-RDP86-00513R001237610016-4 


ge TL Nes S Beer RIT 
= bie OP Ei ee inet awis etn SPS 5 


7 


LANKOS2, Jany JEDRYCHOWSKI, Wieslaws NOWAKOWA, Krystyna 


Diagnostic difficulties in a case of a malignant tumor of 
the neuroblastoma type. Pat.Pol. 15 noel:63-71 Ja-Mr'64 


1. Z I Kliniki Chorob Wewnetrznych AM w Krakowle (kierow- 
nike prof.dr.med.L, Tochowicz) i z Zakladu Anatomii Patologicss: 
nej AM w Krakowie (kierowmiks prof. dr. med. J.Kowalczykowa). * 
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NOWAKOWNA, Jadwiga 


oo. New method of detecting neurosecretion and its application in 
studies on the neurosecretory system in lsmprey. Przegl zoolog 
6 no.4:311-313 ‘62. 


1. Zaklad Zoologii Ogolnej, Instytut Zeologicany, Uniwersytet, 
Wroclaw. 
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HOWAKOWNA, Jadwiga 
— ee 


The Eabryologicel © 
Preegl scolog 6 10- 


onference, Wroclaw, December 18-19, 1961. 


2196-197 ‘62. 


ae 
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NOWAKOWNA, Jad 


: \ 
A conference on embryology (Wroclaw, December 18-19, 1961). 


Kosmos biol 11 no, 3342-343 '62. 
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NOWAKOWSKA, Ae 


ee tt 


Antolysis of baker's and prewer's yeasts. Acta microb. polon, 6 no.3: 
Ab arre) 


293-302 1957. - 
1. 2 Zakladu Mikrobiologii TechnicsneJ Politechniki lodzkie) w > 
: (SACCHAROMYCES CEREVISIAR, 
autolysis (Pol)) 
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HOWAKOWSEA, A. 


- tations. 
sa Resist ee of yeast autolysates to aa a infec 
~~ acta microb. nolon, 6 no.3?303-307 957. 
1, Z Zar ladu Mikrobiologii fechnicznej Politec 


(SACOTAROMYORS Oe ae ate to microbiol. contamination (Pol)) 
au ® 


hniki Lodskie) w lodsi. 
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Studies on the effect of static Co esr conditioned Fr 
Acta physiol, polon. B no. 32486487 19976 


: égr Wl. 
Zaklada Fizjologil Pracy A. 4. Ww darazawie Kierownik: prof 
1 2 
Mies iuro. 
RSFLEX CONDITIONED, 
off of static effort in man (Pol)) 
: Pol)) 
: Pe cine reflex, static, effort test in man ( 
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HOWAKOWSEA, AlicJja 


qeeupaenns Tete? 


Studies on the effect of static effort on conditioned reflex activity in 
men, Acta physiol. polon. 8 no. 2669-676 19576 
1, 2 Zakladu Piz jologii Pracy A. & © Warszawie. Kierownik: prof. ar 


wl. Mies iuro. 
(EXERCISE, effects, 
on conditioned reflex activity in man (Po1)) 


(REFIEX, CONDI. TIONED, 
eff. of static effort in man (Pol)) 
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Abs Jour: Ref Zhur-Biol., 1958, No 17, 76854. 


Author : Rzucidlo, Ludwik; Stachow, Aleksandra; Nowakowska , 
; ckiewicz, Irena; Rudzki, Edward. 

Inst s Not given. 

Title : Chemical and Biological Properties of Cellular 
Membranes of the Yeast-Like Fungi Candida albicans, 
Monilia and Geotrichun. 


Orig Pub: Med. doswiad, 4 mikrobiol., 1957, 9, No 2, 113-124. 


Abstracts Dead cells of yeast-like fungi - pathogenic (Cc. 
albicans) and saprophytes (Candida, G. pulmonare, 
M, mortifera and Cryptococcus pulcherrimmus) - in- 
activate a complement of the guinea pig in vitro 
at 37°. The degree of 4nactivation is not the same 
with different species and does not depend on their 
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POLAND / Chemical Technology. Chemical Products and H-32 
Their application. artificial and Synthetic 
Pibers. 


abs Jour: Ref Zhur-Khimiya, No 1, 1959, 3180. 

author : Jakubowska, J., Oberman, H., Nowakowska, a. 
Inst toe 

Title : Microbiological Investigation of syntretic_— 


Casein Fiber and Its Solution. 


Orig Pub: Zesz. nauk. Politechn. lodzkiej, 1957, No 16, 
15-41. 


Abstract: No abstract. 


Card 1/1 
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HOWAKOWSKA, Alina; RUDKOWSKA, Anna 
erect of neurological complications in stomatitis aphthosa. 
Neurologia etc. polska lk no.1:61-66 Ja-F '54. 


1, 2% Kliniki Chorob Werwowych Akademit Medycenej we “roclawiu. 
‘ tprof. dr 2,Arend. 
Kierown S DMATITIS, APHTHOUS, complications, 
*CHS dis.) 
(CENTRAL NERVOUS SYSTEM, ee 
“caused by stomatitis, aphthous 
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NOWAKOWSKI , Romuald, mgr inz.; NOWAKOWSKA, Anna, mer inz. 
rE RIOR SW ee Pets 9) ey se et 
Surplus power in monthly balances of distribution networks, 
Energetyka Pol 18 no. 1: 10-14 Ja '64. 
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OWAK oll SKA, He 


NOWAKOWSKA, He 


"Review of the publishing activities of the Institute for Orgenization 
and Machanization of Building in 1954." p. 366. 

(PREZENGLAD BUDOWLANY. Vol, 24, No. Ll, Mov. 1954, Warsza-za, Polan.i) 
SO; Monthly List of East European Acceasions, (EZAL). ULC. Vol. 4, No, 4, 
April 1955. Uncl. 
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ACC NR: AP7002656 | SOURCE CODE: PO/0015/66/000/012/0353/0356 


AUTHOR: Nowakowska, Janina 


ORG: Glass and Ceramic Industry Institute, Warsaw (Institut PrzemysZu Szkia i 
Ce ramiki) 


TITLE: A crystalline glass product-agalit 
SOURCE: Szklo 4 ceramika, no. 12, 1966, 353-356 
TOPIC TAGS: glass, ceramic, mechanical property, glass manufacture 


ABSTRACT: This review article, based on Western as well as Communist block sources, ; 
deals with “agalit'', a Si02—Al1,03;—Li,0—K,0 glass containing additions of silver, 
gold, platinum, copper, cerium, tin or antimony. Articles manufactured from it 

on a laboratory scale are marked by high microhardness, good rasistance to abrasion, | 
and high mechanical strength. This material shows a strong tendency to crystallize 
at temperatures below the softening point. Irradiation with UV, followed by 

thermal treatment, tends to lower the crystallization ‘cemperature and raise the 
microhardness. Crystallization of "agalit" increas‘g its bend strength and micro- 
hardness. Mechanical characteristics and methodg of treatment are described. 

Orig. art. has: 2 tables. 
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Yol. 5, No 11, August 19°6. 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237610016-4" 


. PSSST 


SC & BEES ps fe 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237610016-4 


° ra 
bie tol Rube idee 


JANICKI, Jozef; BLOCINSKA, Teresa; NOWAKOWSKA, Krystyna 


Activity evaluation of lipaxidase in samples of soya and 
wheat. Roczniki Wyz Szkola Rol Poznan nool32251~263 '62, 


1. Katedra Technologii RolneJ], Wyzsza Szkola Rolnicza, 
Poznan. 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237610016-4" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001237610016-4 


Mi eA 2 6 


a F KA a 7 
/ 


Poland chemical Technology. Chemical Products 
and Their Application 


Food industry 


Abs Jour: 
Author : 
Title ¢ 


Orig Pub: 


Abstract: 


Referat Zhur ~ Khimiya, No 9, 1957, 32977 
Nowakowska M., Rozycki L., Skiba A. 


bes Os eden ee ee 
Freezing and Refrigeration Storage of Bakery 
Produc ts 


Przem. spozywezy, 1955, 9, No 7, 292-293 


It was found that frozen bread retains all the 
properties of fresh bread. Acidity and poros- 
ity of the bread remain unchanged at any ten- 
perature. Moisture content and weight undergo 
changes only during the first 24 hours, and on 
subsequent storage, at - 10°, - 15° and = 20°, 
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remain the same. To freeze and store the 
bread a temperature of - 10° is sufficient, 
It is recommended to defrost bread at + 15° 
for 6-8 hours, 
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Copolymerization of ethylene with acrylonitrile. Polimery 
tWorz wieik 9 no.121516-520 D ‘64. 


1. Institute of Heavy Organia Synthesis, Blachowina Slaska 
(for Nowakowska and Szewcsyk). 2. Department of Organic 
Technology I of the Warsaw Technical University (for Dahlig 
and Pasynkiewica). Submitted May 15, 1964, 
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Studies on the influence of certain impurities of ethylene 
upon its polymerization process without pressure. Prsem chem 39 no.53 
2b9-272 My "60. | 


1. Zaklad Olefin, Instytut Ciezkiej Synteay Organicznej, Blachownia 
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AUTHORS: 0b26j, Jozef, Nowakowska, Maria, and Bednarczyk, Julita 


TITLE: Effects of impurities on the polymerization of ethy- 
lene without pressure 


PERIODICAL: Przemyst chemiczny, v. 40, no. 5, 1961, 269-272 


TEXT: The effects of CoHo, O9, CO, COs, Eto0 and moisture impuri- 
ties were studied to determine the permissible concentrations of 
these compounds when polymerization is catalyzed by organometallics. 
Very little data are to be found in pertinent, technical litera- 
ture. According to K. Ziegler (Ref. 1: Die Makromolekulare Chemie 
(Macromolecular Chemistry), 18/19, 186, 1956), organometallic ca- 
talysts are poisoned by CO and CoHo; D.S. Breslow (Kef. 2: J.A.C. 
S., 79, 5072, 1958) using dicyclopentadienyl dichloro-titanium/di- 
ethyl chloro-aluminum as catalyst found that traces of oxygen fa- 


cilitate polymerization of ethylene, and A.V. Topchiyev, B.A. 
Card 1/14 
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Krentsel', and L.G. Sidorova (Ref. 3: DAS USSR, 128, 732, 1959) 
discovered a similar effect with propylene and a Al(Et)3/TiCly ca- 
talyst. Organic derivatives of aluminum are attacked by moisture 
and oxygen. The apparatus employed in the present work is shown 
in Fig. 1. Standard ethylene, ( > 99.0 C2Hy, <0-01 02, 0.0095 CO, 
Z 0.001 CoHo, <0.02 ethers and < 0.045 % of water, by weight), 
was mixed with each impurity in turn and passed into the polymer- 
izing chamber containing a solution of the catalyst (A1(Et)oX and 
TiCl4, where X = Cl or Br) in benzene. The molar ratio Al:Ti was 
chosen to yield polyethylene with a reduced viscosity value (2 
red.) equal to 2Xeyred. is defined by 


m red. = gsolution - solvent, 
solvent : 


where C = concentration in g/100ml = 0.5. The overall concentra- 
tion of the catalyst was 0.18 - 0.50 % by weight. The qualities 
measured were the decrease in nred., changes in polymer yield and 
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the relative consumption of catalyst, a, defined by the ratio of 
catalyst consumption in the particular experiment to that in poly- 
merization of standardethylene without any additions. The effect 
of acetylene impurities was studied in two series of experiments, 
varying concentration of the catalyst and the ratio Al(Et)o Br: 


TiClq4. Catalyst consumption increases gradually with increasing 


CaHo content, while yred. falls rapidly for up to 0.066 % CoHo 

(oy 63 %) and is little affected thereafter. The results are shown 

in Table 1 and Fig. 2. Effects of oxygen were studied with an 0.5% 

solution of the catalyst (by weight) and # equalled 1.7 moles/mole 
i 


(Table 1 and Fig. 3). Up to ~.0.066 %, oxygen has little effect on 
a, but the latter increases considerably at 0.24 % Oo and at 0.66% 
Oo the reaction is practically inhibited. mred. decreases more 
slowly than with increasing acetylene content. From Table 1 and 
Fig. 4 it may be seen that pure, dry carbon monoxide has practi- 
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: Ll = oxygen; 12 - carbon 
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“ Wtes 15 - catalyst concen- 

. tration = 0.18% by wt.; 

' 16 - ratio Al : Ti = 1,3 
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Fig. 2. Effect of acetylene on the poly- 
merization of ethylene. ‘ 


Legend: 1 - Relative consumption of the 
catalyst for the first series of experi- 
ments; 1a - reduced viscosity for the 
first series of experiments; 2 - rela- 
tive consumption of catalyst for the se- 
cond series of experiments; 2a - reduced 


viscosity for the second series of ex- 
periments; 3 - % acetylene; 4 - y red. 
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Fig. 3. Effect of oxygen on the poly- 
merization of ethylene. 


Legend: 1 -— Relative consumption of 


catalyst; 1a - reduced viscosity; 
2 - % oxygen; 3 - mred. 


Fig. 3. 
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Fig. 4. Effect of carbon monoxide on ae 
the polymerization of ethylene. 

Legend: 1 —- Relative consumption of 

catalyst; 1a - reduced viscosity; 

2-%C0O; 3- red. 
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cally no effect on @ or red. within the limits of 0.01 - 0.1 Go. 

On increasing the CO content to 0.57 % a is doubled and m red. 

falls by 23 %. High concentrations of CO (1.5 %) increase a by a 

factor of 5 but do not inhibit the polymerization. Carbon dioxide - 
had no effect on a and mred., although the reaction appeared to 

be facilitated at 0.66 % CO (Fig. 5). 7 Tr 


Fig. 5. Effect of carbon dioxide on 
the polynerization of ethylene. 


Legends 1 - Relative consumption of 


catalyst; 1a - reduced viscosity; 
2-% C05; 3- red. 


Fig. 5. 
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The effects of diethyl ether are shown in Fig. 6 


Fig. 6. Effect of ether on the poly- 
merization of ethylene. 


Legend: 1 - Relative consumption of 
catalyst; 1a - reduced viscosity; 
2-% ether; 3 - 1 red. 


Fig. 6. 
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lenu; 1 — ruzycfe katalizatora w atusunku 
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offects of impurities on... D227 
and summarized in Table 2. Tablica 2 
Fa] wanleipamaia 1 Or ir 
Table 2. G]_SMegtenn ry | wode [Westedné] fs 
Serial 35 P abens wataliza-| ere. Uivart 
Legend: 1 - Series; 2 - impuri- a : : 
ties in ethylene; 3 - type; ozs {oor [or | ie | sr | | 
4 - amount, ng/l a % wt.; 3,92 | @,t5 5,2 1,35 2,03 j 
5 — yield of polymer g; 6 - re- Saclas |as ase; ss | 
lative consumption of catalyst 1 | Eter | 1928 | 9,62 | 1,2 nas | uss 2 
a; 7 - “red.; 8 - remarks; Dl s298 | 092 | stady probka przy- 
9 - ether; 10 - water; 11 - cae ¥ 
sample turned green. he aie o 
056 | oc | 7,6 1 1,66 
2,22 0,178 1,33 $,41 1,11 
2 Wada 4,03 9 324 “4,29 5,82 1,19 
ry ast | oss | tas 6,23 aus 
apie se | 90 | 0,703 | 118 | 6,23 0,80 
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The relative consumption of the catalyst is practically unaffected 
by 0.1 @ but is doubled by 0.18 % Et20, and 0.8 % ether stopped 
the reaction. Reduced viscosity decreased only slowly with in- 
creasing ether content (vy 24 % at 0.82 % Bto0). Quadrupling the 


moisture content of ethylene raised a by a factor of 5 and reduced 
mread. by 30 % (Table 2 and Fig. 7), as well as promoting ash for- 
mation with the polymer. The authors admit that the results of 
Breslow (Ref. 2: Op.cit.) and Topchiyev (Ref. 3: Op.cit.) have not 
been confirmed, possibly due to differences in the monomers, cata- 
lysts and methods. Catalyst concentrations within 0.18 - 0.50 % by 
weight are sufficient to polymerize ethylene efficiently, even in 
the presence of 0.01 % CoHo, 0.02 % Oo, 0-1 % CO, 0.15 % ethers 


and 0.05 % of water. 
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Fig. 7. Effect of water on the poly-' 
merization of ethylene, 


Legend: 1 Relative consumption of 
Catalyst; 1a - reduced viscosity; 
2 - % water; 3 ~ ‘red. 


Qf 42. a3 a4 Qs as a7 
) WOOL, % 


Rys. 7. Wolyw wady na polimeryzacje ety. 

lenu; t — ruzycie kataiizatora W stosunku 

do rutycla katalizatora na Standardowym 
etylenle, 1a — lepxoté tredukowana 
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there are 9 tables, 7 figured and 3 referenced: | Soviet«bloa and 
2 non-Soviet-bloc. The reference to the English-language publica- 
tion reads as follows: D.S. Breslow, J. Am. Chem. Soc., 719, 5072 
5072, 1958, 


ASSOCIATION: Zaktad olefin instytutu ciezkiej syntezy organicznej, 


blachownia Slaska (Olefin Department of the Heavy 
Organic Synthesis Institute, Silesia Sheet~Iron Works) 
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1. Instytut Ciezkieg Syntezy Organieznej, Blachownia Slaska (for 
Nowakowska)..%.Zaklad Technologii Organicznej I., Politechnika, 


Warszawa (for Dahlig). 
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Problems connected with the copolymerization of ethy 
with some unsaturated compounds catalyzed by organonetallic 
complexes. Wiad chem 16 no.5:307-319 My 62. 
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Syntezy, Organicznej, Blachownia Slaska. 
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